The effects of sciatic nerve axotomy on spinal motoneurons in neonatal Bax-deficient mice.
During development, the survival of spinal motoneurons depends on the integrity of the connection to their peripheral targets. Peripheral nerve axotomy induces apoptosis in neonatal neurons supplying axons to the nerve. Bax is known to promote apoptosis among developing neurons. To examine the effect of axotomy on spinal motoneurons in Bax-deficient (Bax-/-) and wild-type neonatal mice (Bax+/+), the sciatic nerve was axotomized on postnatal day (P) 0, and motoneurons in the fourth lumbar (L4) segment were visualized at P7 by acetylcholinesterase (AChE) histochemical staining. Presumably due to the reduction in naturally occurring cell death resulting from the deficiency of Bax, there were about 50% more AChE-positive cells in Bax-/- than in Bax+/+. Motoneurons in the dorsolateral motor pool of L4 project through the sciatic nerve. In Bax+/+, axotomy of the sciatic nerve induced significant cell loss in the pool. Most motoneurons survived such axotomy in Bax-/-, although they appeared atrophic and their AChE expression was decreased. Motoneurons may receive vital support retrogradely from their targets, and loss of such support may lead to hypofunction of spinal motoneurons, as indicated by the reduced production of AChE by axotomized motoneurons and their small size in Bax-/-.